Pharmacodynamics of abciximab during angioplasty: comparison to healthy subjects.
Our objectives were to compare and contrast abciximab concentration-effect relationships in healthy volunteer participants with those in patients with coronary atherosclerosis undergoing elective coronary angioplasty. We also aimed to establish abciximab plasma concentrations associated with 80% inhibition of platelet aggregation. Abciximab clearance and concentration-effect relationships were determined from two separate clinical studies, one in 30 healthy subjects aged 21 to 66 years and the other in 32 patients aged 44 to 74 years before they underwent elective coronary angioplasty. After abciximab administration, abciximab plasma concentrations, platelet glycoprotein IIb/IIIa (GP IIb/IIIa) receptor occupancy, and degree of inhibition of platelet aggregation in the presence of 5-micromol/L and 20-micromol/L adenosine diphosphate was determined. With an E(max) (receptor occupancy) or inhibitory E(max) (inhibition of platelet aggregation) model, abciximab concentrations required for 80% receptor occupancy and 80% inhibition of platelet aggregation were determined. Abciximab steady-state clearance in healthy participants was 183 +/- 72 ml/min (mean +/- SD), and single-dose clearance in patients undergoing angioplasty was 405 +/- 240 ml/min (mean +/- SD). Abciximab concentration required for 80% GP IIb/IIIa receptor occupancy was 35.2 +/- 2.4 versus 72.8 +/- 6.4 ng/ml in healthy participants versus patients (P <.01). Concentrations required for 80% inhibition of platelet aggregation stimulated by 5-micromol/L adenosine diphosphate were 25.6 +/- 1.6 versus 68.9 +/- 9.2 ng/ml (P <.01). Similarly, the concentrations required for 80% inhibition of platelet aggregation stimulated by 20-micromol/L adenosine diphosphate were 56.0 +/- 3.2 versus 141 +/- 16.8 ng/ml (P <.01). Approximately 2-fold greater abciximab exposure is required to achieve the same degree of GP IIb/IIIa occupancy and inhibition of platelet aggregation in patients undergoing angioplasty as compared with healthy participants. The difference between groups may be related either to different states of basal platelet activation or to the effect of heparin that patients received as part of the angioplasty procedure. A therapeutic concentration range for patients is 100 to 175 ng/ml, because this is the concentration consistent with >80% inhibition of platelet aggregation when 20-micromol/L adenosine diphosphate is used as the aggregating stimulus.